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DETAILED ACTION 

Receipt of applicants' amendments and remarks submitted January 23, 2006 is 
acknowledged. 

Claims Rejections 35 USX. 112 
1 . The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-2, 5-6, 10-12 and 17-24 are rejected under 35 U.S.C. 1 12, first paragraph, 
because the specification, while being enabling for the modulation of specific immune responses 
(e.g. NK killer cell activity) with specific compounds (e.g. 6,6'-dithiodinicotinic acid), does not 
reasonably provide enablement for the modulation of all immune responses with all thione- 
forming disulfides. The specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to use the invention commensurate in scope 
with these claims. 

The recitation, ,f thione- forming disulfides," is seen to be merely functional language. 

The instant specification fails to provide information that would allow the skilled artisan 
to fully practice the instant invention without undue experimentation. Attention is directed to In 
re Wands, 8 USPQ2d 1400 (CAFC 1988) at 1404 where the court set forth the eight factors to 
consider when assessing if a disclosure would have required undue experimentation. Citing Ex 
parte Forman, 230 USPQ 546 (BdApls 1986) at 547, the court recited eight factors: 

(1 ) the nature of the invention; (2) the state of the prior art; (3) the relative skill of those 
in the art; (4) the predictability or unpredictability of the art; (5) the breadth of the claims; (6) the 
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amount of direction or guidance presented; (7) the presence or absence of working examples; and 
(8) the quantity of experimentation necessary. 
(1 ). The Nature of the Invention: 

The rejected claim(s) is/are drawn to an invention which pertains to the modulation of 
any immune response comprising the administration of any thione-forming disulfide. 

(2) . Breadth of the Claims: 

The complex nature of the subject matter of this invention is greatly exacerbated by the breadth 
of the claims. The claims encompass the modulation of immune responses comprising the 
administration of any thione-forming disulfide. The nature of the invention is complex in that it 
potentially encompasses any disulfide and any immune response. 

(3) . Guidance of the Specification: 

The guidance given by the specification as to what types of thione-forming disulfides would be 
useful in a method of the instant invention is limited. Applicant discloses disulfides bound to 
heterocycles comprising nitrogens P to the disulfide as thione-forming disulfides useful in the 
instant invention. The specification does not teach that the scope of the invention is limited to 
these thione-forming disulfides, however, it is noted, for example, that claim 20 indicates that the 
heterocycle comprise at least one nitrogen, but the remaining claims are not limited to such a 
recitation. Accordingly, it is unclear whether or not a heterocycle with an oxygen or a sulfur ;$ to 
the sulfide would constitute a "thione-forming disulfide". Likewise, it is unclear whether or 
not an alcoholic disulfide, wherein the hydroxy group is on the carbon b to the disulfide, would 
constitute a "thione-forming disulfide". Accordingly, the metes and bounds of the phrase "thione- 
forming disulfides" would not be understood by one of ordinary skill in the art. 
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Functional language at the point of novelty, as herein employed by Applicants, is 
admonished in University of California v. Eli Lilly and Co. 43 USPQ2d 1398 (CAFC, 1997) at 
1406: stating this usage does "little more than outline goal appellants hope the recited invention 
achieves and the problems the invention will hopefully ameliorate." The CAFC further clearly 
states "(A) written description of an invention involving a chemical genus, like a description of a 
chemical species, requires a precise definition, such as by structure, formula Tori chemical name, 
of the claimed subject matter sufficient to distinguish it from other materials" at 1405 (emphasis 
added), and that "it does not define any structural features commonly possessed by members of 
the genus that distinguish from others. One skilled in the art therefore cannot, as one can do with 
a fully described genus, visualize or recognize the identity of the members of the genus. A 
definition by function, as we have previously indicated, does not suffice to define the genus ..." 
at 1406 (emphasis added). In the instant case, "thione- forming disulfides," recited in the instant 
claims is purely a functional distinction. Hence, these functional recitations read on any 
compounds that might have recited functions. However, the specification merely provides a 
limited number of examples of compounds for the various kinds of functional compounds 
possible. 

Thus, Applicant's functional language at the points of novelty fail to meet the 
requirements set forth under 35 U.S.C. 1 12, first paragraph. Claims employing functional 
language at the exact point of novelty, such as Applicants, neither provide those elements 
required to practice the inventions, nor "inform the public during the life of the patent of the 
limited monopoly asserted." General Electric Co. v. Wabash Appliance Corp. 37 USPQ at 468 
(US 1938). 
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(4) . Working Examples: 

The examples show the modulation of NK cells, T cells and B cells with 6,6'- 
dithiodinicotinic acid. 

(5) . State of the Art: 

The state of the art with regard to the modulation of specific immune responses is 
developed. The state of the art with regard to the modulation of all immune responses is 
underdeveloped, however. 

(6) . Predictability of the Art: 

The invention is directed to the modulation of immune responses with thione- 
forming disulfides in general, wherein the structure of those compounds is limited only by the 
function of the compounds. It is well established that "the scope of enablement varies inversely 
with the degree of unpredictability of the factors involved, 11 and physiological activity is 
generally considered to be an unpredictable factor. See In re Fisher, 427 F.2d 833, 839 (1970). In 
the instant case, the instant claimed invention is highly unpredictable since one skilled in the art 
cannot fully describe the genus, visualize or recognize the identity of the members of the genus, 
by structure, formula, or chemical name, of the claimed subject matter, as discussed above in 
University of California v. Eli Lilly and Co. Hence, in the absence of fully recognizing the 
identity of the members of the genus herein, one of skill in the art would be unable to fully 
predict possible physiological activities of any compounds having claimed functional properties 
in the pharmaceutical compositions herein. 

Moreover, one of skill in the art would recognize that it is highly unpredictable in 
regard to therapeutical effects , side effects , and especially serious toxicity that may be generated 
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by drug-drug interactions when and/or after administering to a host (e.g., a human) any 
compounds represented by an "thione-forming disulfides," which may encompass countless 
compounds. See "Goodman & Gilman f s The Pharmacological Basis of Therapeutics" regarding 
possible drug-drug interactions (9 th ed 1996) page 51 in particular. Goodman & Gilman teaches 
that "The frequency of significant beneficial or adverse drug interactions is unknown " (see the 
bottom of the left column of page 51) and that "Recognition of beneficial effects and recognition 
of and prevention of adverse drug interactions require a thorough knowledge of the intended and 
possible effects of drugs that are prescribed" and that "The most important adverse drug-drug 
interactions occur with drugs that have serious toxicity and a low therapeutic index, such that 
relatively small changes in drug level can have significant adverse consequences " (see the right 
of page 51) (emphasis added). In the instant case, in the absence of fully recognizing the identity 
of the member genus herein, one of skill in the art would not be able to fully predict possible 
adverse drug-drug interactions occurring with many combinations of any compounds having the 
claimed functional properties in the pharmaceutical compositions herein. Furthermore, it is noted 
that the proposed mechanism of reaction, as set forth in the specification, is the oxidation of a 
thiol to a disulfide. There is no indication in the specification that such a step would be limited to 
those cells surfaces related to an immune response, however. Thus, it would be imperative for 
the skilled artisan to determine the adverse effects of unwanted disulfide formation for each of 
the thione-forming disulfides claimed. Thus, the teachings of Goodman & Gilman clearly 
support that the instant claimed invention is highly unpredictable. 
(7). The Quantity of Experimentation Necessary: 

The specification fails to provide sufficient support of the broad use of any 
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compound represented by "thione-forming disulfides." As a result, one of skill in the art 
would be forced to perform an exhaustive search for the embodiments of any drugs 
having the function recited in the instant claim suitable to practice the claimed invention. 

Genetech, 108 F.3d at 1366 states that "a patent is not a hunting license. It is 
not a reward for search, but compensation for its successful conclusion" and "[p]atent 
protection is granted in return for an enabling disclosure of an invention, not for vague 
intimations of general ideas that may or may not be workable." 

Claim Rejections 35 U.S.C 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

/ 

A person shall be entitled to a patent unless - v 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-2,5-6,10-12 and 17-24 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Henderson et al. (USPN 6001555) and as evidenced by Toth et al.(Journal of Virology, 67 
(10), 5879-88). 

4. Henderson et al. discloses the treatment of retroviruses, such as HIV-1, with disulfides, 
such as 6,6 , -dithiodinicotinic acid (Abstract; col. 2, line 16-col. 3, line 17; col. 13, lines 50-67; 
col. 20, line 56-col. 21, line 40). Pharmaceutically acceptable carriers and formulations are 
disclosed (col. 14, lines 7-58). 
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5. It is noted, as evidenced by Toth et al, that the ability of NK cells to suppress H1V-1 is 
known in the art. See Abstract. Administration of the same composition to the same population 
will, inherently, have the same effect. In this case, administration of 6,6-dithiodinicotinic acid to 
a patient for the treatment of HIV-I will, inherently, modulate the NK cells of said patient and 
effect said treatment of HIV-I . It is not inventive to discover a new mechanism of action for a 
known method of treatment. Note HIV infected patient are deemed to be in need of "immune 
response modulation. 

Response to the Arguments 

Applicants' amendments and remarks submitted January 23, 2006 have been fully 
considered, but not persuasive. 

It is noted that claim 1 has been amended by reciting the particular immunoresponses, 
however, the limitation is not in claim 17, which is an independent claim. Claim 23 would be 
free of enablement issue if such limitations were present. 

Applicants 5 arguments with respect of TFD are not persuasive. As discussed above, the 
application provide reasonable guidance, direction and working examples for TFD with partial 
structures as defined in scheme 1 at page 13, does not provide sufficient support for TFD in 
general. It is noted that the application defined the TFD as "Thione-forming disulfides may be 
used in the methods of the invention. Thione-forming disulfides are disulfides that, upon 
reaction, for example with a thiol, give rise to a thione." (Paragraph 55 of the specification.) 
Such definition would read on any disulfide compounds. Because any disulfides compounds, 
upon reaction, may give rise to thione. Note "for example" does not serve as a limitation. As 
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discussed above, one of skilled artisan would have to an unduly exhaust search for those TFDs 
suitable for practice the claimed invention. 

With regard to the rejections under 35 U.S.C. 102, applicants argue that the claimed 
limitation "an effective amount of thione-forming disulfide" for modulating immune response is 
not inherently present in Henderson reference. The examiner disagrees. It is noted the effective 
amount herein are defined as 10 jig to 5g/kg. (paragraph 87 in the specification). Such range 
fairly suggests that any amount from 0.5 mg to 25 Og would effectively affect the immune 
response. Note Henderson teaches a method of treating HIV infected patients. The in vitro tested 
effective amounts is 50 jjM. (column 21, line 38). It would be certain that the therapeutically 
effective amounts for treating HIV patient or inactivating the retrovirus would be much larger 
than 50 uM and would certainly fall within the range defined by the application. 
6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shengjun Wang whose telephone number is (571) 272-0632. The 
examiner can normally be reached on Monday to Friday from 7:00 am to 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Sreeni Padmanabhan, can be reached on (571) 272-0629. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




PRIMARY EXAMINEI 
Shengjun Wang 

Primary Examiner 



Art Unit 1617 



